DNA synthesis in prolyl 4-hydroxylase positive fibroblasts in situ in synovial tissue. An autoradiography-immunoperoxidase double labeling study.
DNA synthesis in prolyl 4-hydroxylase (PH; EC 1.14.11.2) positive fibroblasts in situ in synovial tissue was studied using an autoradiography-avidin-biotin-peroxidase complex (ABC) double labeling. Fibroblasts in monolayer culture and in situ in synovial tissue were PH positive, whereas freshly isolated peripheral blood lymphocytes, monocytes, dendritic cells and granulocytes were PH negative. In rheumatoid arthritis (RA) 37 +/- 3 (22-56)% of all DNA synthesizing cells in situ were PH containing fibroblasts, whereas all DNA synthesizing cells in patients with meniscus lesion were PH positive. In both conditions, more than half of the self-replicating fibroblasts were located in the lining cell layer. This is probably not an artifact caused by insufficient penetration of 3H-thymidine because most of the DNA synthesizing lymphocytes were deep down in the synovial stroma. In RA 51 +/- 8 (17-88) PH positive fibroblasts in the S phase of the cell cycle were observed/3 mm2 synovial tissue, whereas the corresponding figure in meniscus patients was only 1 +/- 1 (0-5) (p less than 0.01). This suggests that the local fibroblasts in RA are activated, probably as a result of various fibroblast growth factors produced locally as a result of the inflammatory synovitis. In RA however, less than 1% of all local fibroblasts were self-replicating in situ, whereas labeling indices over 5% were not uncommon in RA synovial fibroblast cultures. This finding suggests that uncontrolled fibroblast proliferation is regulated in vivo by negative feedback mechanisms.